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(54) MINIATURE SYNCHRONOUS MOTOR 

(57)Abstract: 

PURPOSE: To provide a miniature synchronous motor 
having a mechanism for transmitting the rotation without 
requiring any solenoid coil for exclusive use. - 
CONSTITUTION: The miniature synchronous motor 
comprises a stator core 6 applied with an exciting coil 7, 
and a rotor 3 having a rotor core 2 incorporating a 
magnet 1 and arranged with N and S poles at a constant 
interval on the circumferential face thereof, wherein the 
rotation of the rotor 3 is transmitted through an output 
gear 4 to an external unit. Clutch teeth 5b mating the 
clutch teeth 5a of the output gear 4 are formed 
integrally with the rotor 3 which is supported movably in 
the axial direction with respect to the rotary shaft 12. 
When the exciting coil 7 of the stator core 6 is not 
excited, the rotor 3 is urged by means of a spring 
member 8 in the direction for separating the clutch teeth 
5b of the rotor 3 from the clutch teeth 5a of the output 
gear 4. 
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l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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3.1n the drawings, any words are not translated. 



CLAIMS 
[Claim(s)] 

[Claim 1] A stator core which wound an exiting coil A rotor core with which a magnet was built in the 
interior and NS pole was arranged at equal intervals by peripheral surface It carries out having arranged 
the spring member which the clutch gear tooth of above-mentioned Rota energizes in the direction which 
estranges with the above-mentioned output gear's clutch gear tooth, and does not gear if above-mentioned 
Rota supports movable to shaft orientations to the axis of rotation and the exiting coil of the 
above-mentioned stator core is in a condition do not excite while are the small synchronous motor 
equipped with the above and forming in above-mentioned Rota in one the clutch gear tooth which engages 
and releases a clutch gear tooth prepared for the above-mentioned output gear as the feature. 
[Claim 2] A small synchronous motor according to claim 1 which bent and formed a center section of the 
above-mentioned stator core which counters the above-mentioned rotor core so that the above-mentioned 
rotor core side might be made to approach. 

[Claim 3] A small synchronous motor according to claim 1 which made magnetic material a side board 
formed in the side by the side of an output gear of above-mentioned Rota, and made nonmagnetic 
material a side board formed in the opposite side an output gear side of above-mentioned Rota. 
[Claim 4] A small synchronous motor according to claim 3 which made a side board formed in the side by 
the side of an output gear of above-mentioned Rota a stator core and one. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a small synchronous motor with a rotation transfer 

clutch device. 

[0002] 

[Description of the Prior Art] Conventionally, as this kind of a small synchronous motor, there was a thing 
as shown in drawing 7 . Namely, the griddle of a cup-like motor case 21 pars basilaris ossis occipitalis is 
cut and bent at a right angle. Make the 1st magnetic pole 23 which counters inside with Rota 22, and the 
single phase coil 24 is put on the outside of a magnetic pole. To motor case opening, a griddle is cut at a 
right angle, is bent, and the 2nd magnetic pole 25 which counters inside with Rota 22 is made. Inside a 
magnetic pole Rota 22 which magnetized the periphery to the multi-electrode is placed, and, generally the 
small synchronous motor which constitutes the gear-tooth wheel train which gears to above-mentioned 
Rota 22 and an output shaft 26 is used widely. 

[0003] Moreover, when transmitting motor rotation using a clutch device, the solenoid coil was arranged 
independently, this solenoid coil was excited, and it was considering as the method which makes the 
clutch transport unit of the exterior inserted and connected between a motor output shaft and a load shaft 
by the magnetism at that time operate it. 
[0004] 

[Problem(s) to be Solved by the Invention] Therefore, with the above-mentioned technology, in order to 
operate an external clutch device, while needing the solenoid coil and becoming a cost rise, the 
miniaturization had constraint and there was fault that rotation of Rota and the synchronicity of clutch 
actuation could not be taken further. This invention aims at offering the small synchronous motor with a 
rotation transfer clutch device which coped with the above problems, was made, and eliminated use of the 
solenoid coil only for clutch device actuation when carrying out clutch device actuation. 
[0005] 

[Means for Solving the Problem] A stator core around which this invention wound an exiting coil in order 
to attain the above-mentioned purpose, In a small synchronous motor is equipped with Rota which has a 
rotor core with which a magnet was built in the interior and NS pole was arranged at equal intervals by 
peripheral surface, and it was made to transmit rotation of this Rota to an external device through an 
output gear While forming in above-mentioned Rota in one a clutch gear tooth which engages and 
releases a clutch gear tooth prepared for the above-mentioned output gear If above-mentioned Rota is 



supported movable to shaft ori^Mtions to the axis of rotation and an exitir^Mil of the above-mentioned 
stator core is in a condition of not exciting It is characterized by arranging a spring member which a 
clutch gear tooth of above-mentioned Rota energizes in the direction which estranges with the 
above-mentioned output gear's clutch gear tooth, and does not gear. Moreover, bend and a center section 
of the above-mentioned stator core which counters the above-mentioned rotor core is formed so that the 
above-mentioned rotor core side may be made to approach. Moreover, it is characterized by making into a 
stator core and one a side board which made magnetic material a side board formed in the side by the side 
of an output gear of above-mentioned Rota, and made nonmagnetic material a side board formed in the 
opposite side an output gear side of above-mentioned Rota, and was formed in the side by the side of an 
output gear of above-mentioned Rota. 
[0006] 

[Function] If a motor energizes and a coil is excited, magnetism will occur between a rotor core and a 
stator core and between the side boards which have a function as a rotor core and a stator core, and a 
suction force occurs, it rotates, while Rota overcomes the spring action which is a spring member and 
moves in the thrust direction, and it combines with the clutch section of the output gear which is the 
moderation section, and the rotation transfer of the rotation of Rota is carried out at an external 
reduction gear. 

[0007] Moreover, since the magnetism between the above-mentioned rotor core and a stator core and 
between the side boards which have a function as a rotor core and a stator core is lost when energization 
is turned off, a suction force is lost, a clutch separates according to spring action, and rotation of an 
external reduction gear is stopped. That is, it has the output shaft of a motor, and not only transfer of a 
driver but the work as a rotation transfer clutch device. 
[0008] 

[Example] Hereafter, the example of this invention is explained to details with reference to a drawing. 
Drawing 1 - drawing 5 show the example of this invention. Rota 3 is shown in drawing 5 - as - both sides 
of the disk type magnet 1 - N pole and the south pole - magnetizing - the griddle of the shape of a larger 
gear to both the magnetization side than the diameter of a magnet - stretching - the tooth part of an 
outer diameter - a right angle - the inside - bending - the gear tooth 2 of N pole, and the gear tooth 2 of 
the south pole - alternation - and at equal intervals, carry out opposite arrangement and let the gear 
tooth 2 of each N pole, and the gear tooth 2 of the 

[0009] As shown in drawing 3 , a stator core 6 cuts two or more heights at a right angle to the Rota side 
side of the side board 9, and is using the lifting and the above-mentioned height as the stator core 6. In 
addition, core width of face close to the rotor core 2 of a stator core 6 is made into the structure bent to two 
steps so that and a suction force might serve as the width of face C of the rotor core 2, and the same width 
of face when excited. Moreover, the side of Rota 3 and the quality of the material of the stator which 
counters are [0010] which makes magnetic material the quality of the material of the side board 9 of the 
side which moves in the thrust direction at the time of energization, and makes nonmagnetic material the 
quality of the material of the side board 14 of the opposite side. It is equipped with Rota 3 through the 
Rota hollow shaft receptacle 15 with [ in the axis of rotation 12 / section / clutch ] Spring-8 to the interior, 
the tip of the above-mentioned Rota hollow shaft receptacle 15 forms clutch gear- tooth 5b, similarly it is 
equipped with the output gear 4 at the above-mentioned axis of rotation 12, and the above-mentioned 
output gear's 4 Rota side tip forms another clutch gear-tooth 5a. Moreover, the above-mentioned clutch 



gear teeth 5a and 5b are the{ 




iCtion-gear-like things which engaged 



>int of a concavo-convex 



configuration as shown in drawing 4 . Moreover, the above-mentioned spring is arranged so that it may 
have the energization force in the direction which makes clutch gear-tooth 5b of Rota, and the output 
gear's clutch gear- tooth 5a estrange, and if it is a spring member which has the spring effect, modification 
of it will be possible if needed. 

[0011] Through the Rota hollow shaft receptacle 15 which fixed on the base the side board 14 which fixed 
cylinder-like the motor case 11 and the axis of rotation 12 in the pin center,large, installed inside the 
exiting coil 7 wound around the ring-like bobbin 10, and installed the spring inside the above-mentioned 
axis of rotation 12, the configuration of the small synchronous motor of this invention inserts Rota 3 so 
that it may be movable to shaft orientations, and similarly it inserts the output gear 4 in the axis of 
rotation 12. The above-mentioned main part is equipped with the side board 9 which furthermore has a 
stator core 6, and it is constituted. 

[0012] Next, drawing 1 and drawing 2 explain the operating state of an example. Drawing 1 is in the 
condition of not energizing and it is separated from the clutch gear teeth 5a and 5b. In this condition, if a 
coil 7 is excited, magnetic flux will fly between a stator core 6 and the rotor core 2, and the suction force A 
of the direction of an arrow head will occur. In order that leakage flux may furthermore fly also between 
the side board 9 and the rotor core 2, a suction force B occurs also in the meantime. 

[0013] This A and B overcome the force of Spring-8, and the rotor core 2 is attracted at a reduction-gear 
side, and as shown in drawing 2 , the clutch sections 5a and 5b are combined. At this time, spring action 
and the suction force of A and B balance, or Rota 3 moves Rota 3 to a reduction-gear side to per whenever 
[ of the clutch section ]. In addition, although a suction force becomes large and the repulsive force of a 
spring also becomes large since the side board which is magnetic material is approached from the case of 
not exciting when it excites, it is set off against this. Moreover, since this suction force and turning effort 
occur in coincidence at the same time a coil is excited, therefore, power is transmitted to a reduction gear 
with association of a clutch. 

[0014] In addition, a reduction gear is constituted by multistage although only 1 set is illustrated on 
explanation, and it is slowed down and transmitted to a necessary speed. 

[0015] It is in the condition of drawing 2 , and if excitation of a coil is solved, since suction forces A and B 
will be lost in the condition that the clutch has got into gear, Rota 3 is put back to the side board 14 side of 
nonmagnetic material by spring action. Therefore, engagement of Clutches 5a and 5b separates, it races 
by the counter torque from an output shaft, and an output shaft is returned. 

[0016] Next, it explains per [ from which this invention shown in drawing 6 differs ] example. In addition, 
the explanation which gives the same sign to the same component as the example of said this invention, 
and overlaps is omitted in explanation of the example from which this invention differs. In the example 
from which this invention of drawing 6 differs, a mainly different point from the example of said this 
invention cuts two or more heights for the sta tor-core section 6 at a right angle to the Rota 3 side side of 
the side board 9, and is using a lifting and this height as the stator core 6, and the points made into the 
structure which got down to two steps and bent this stator core 6 differ by said this invention. Thus, 
processing is easy, and becomes cost reduction and it becomes easy to come by constituting out of crevice 
precision with the rotor core 2. 



[Effect of the Invention] Since the solenoid coil for clutch device actuation which was using the solenoid 



[0017] 



coil conven 



tionally becomes 




(essary since Rota generates the force 




thrust direction and can 



use it as a clutch device at the time of energization, it becomes the cost reduction by components 
reduction. Moreover, it is possible to make it a small configuration and a leeway is given to a space. 
Furthermore, clutch actuation can be performed at the same time Rota rotates, and positive rotation 
transfer can be performed. 

[0018] Moreover, the small synchronous motor with the rotation transfer clutch device of this invention 
can be used for the shutter unit of a ventilating fan etc., and also it can be widely used for various uses as 
a general rotation transfer clutch device. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the drawing of longitudinal section of the small synchronous motor concerning this 
invention. 

[Drawing 2l It is the drawing of longitudinal section of the small synchronous motor concerning this 
invention. 

[Drawing 31 It is the important section perspective diagram of the side board concerning this invention. 
[Drawing 4l It is the important section perspective diagram of the clutch section concerning this 
invention. 

[Drawing 5l It is the important section perspective diagram of Rota concerning this invention. 

[Drawing 6l It is the drawing of longitudinal section showing the example from which this invention 

differs. 

[Drawing 71 It is the drawing of longitudinal section of the conventional small synchronous motor. 
[Description of Notations] 

1 Magnet 

2 Rotor Core 

3 Rota 

4 Output Gear 

5a, 5b Clutch gear tooth 

6 Stator Core 

7 Exiting Coil 

8 Spring Member 

9 14 Side board 
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